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there is the possibility of obtaining in this way nomograms representing
equations of a form not easily represented by other methods.

OTH iR CURVES AS INDICES

In general, to construct similar nomograms with curved indices firat
gelect as an index a curve which is determined by a certain number of points,
say n,» This index should be such that it can be constructed without excessive
difficulty when n points are arbitrarily given. The corresponding nomogram
will be one for an eguation in n + 1 variables. We seleot origins end sup-
ports for n + 1 scales. The nature of the index curve serves as an important
factor in this selection. The egquation represented by the nomogram is then
found by a consideration of the equation of the index with the equation of
the supporta.

THZ CIRCLE AS AN TINDEX

Three points will determine a circle
A(xa © yz) +Bx+Cy+D=0
This would be an accurate and practical index since it is easy to construct a
eircle through three points. It would give us a nomogram for an equation in
four variables. A necessary and sufficient condition that four points (xl, yl),
(xp, ¥2), (x3, y3), and (xq4, y4) 1ie upon a circle is:
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By substituting funotions for the values x,, 7, we get the general
equation representable by a nomogram with a circle as index.

LABILZD INDICTS

The labeled index provides us with another tool for representing an
additional variable., To obtain an alignment nomogram for four variables we
set up three labaeled curves and a labeled index line in such a way that three
of the variables may be chosen at will and the fourth is then detemined. We
find the cquation represented by a consideration of the geometrie nature of the
gurves,
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As one scheme of this sort choose 0y as origin for the u scale (see
figure, pp 8 ) on ocne vertical straight l}ne and also as the origin of the w
scale to be earried upon a perpendicular straight line extending to the right.
Choose 0,, as the origin of the v scale which is to have a support parallel to
‘that of gh.e u scale and at a distance k from it., We shall require that /the
origin of the labeled index *(also a straight line) shall always be the point
determined when the value of u is given. We then connect the index and the w
scale by a line perpendicular to the latter and the nomogram is complete.
Similar nomograms can be formed by choosing other slopeas for the line bd or by
describing a point through which it must pass.

The equation represented by this particular nomogram may be found as
follows:

PETRIRIRTINITTY
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By similar triangles t G . ¥ _Oge
Therefore Ogc 2. 0g0 u
But 5;3 = u Vi o (u - v)2 ,' Oge = ¥k
u-v u-v
Therefore w\/kz + (u - 1:r)2 = tk

* (Indices and lines auxiliary to indices are drawn in red pencil)
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If u=f,, v=1f,, w=14, and ¢ =1’4 where each f is a function of some
variable we gét: :

2 k.
e K2 s (1) - 1% = ke,

By taking logarithms we notice that this egquation is representable by a
combination of simple nomograms. This combination, however, is likely to be
more confusing in its application than the labeled index nomogram.

Consider a second scheme for the representation of a four variable equation
by use of the labeled index line. Upon a straight line choose 0 as the common
origin of the w scale ascending (see figure, pp 9 ), of the u scale descending,
and of the v scale which is carried upon a perpendicular support extending to
the right. The labeled index ashall have its origin at the point determined by
‘the value of u and shall intersect the v scale at the point determined by the
value of ve The index line shall carry the scale t. From the point determined
by the value of ¢ we draw a perpendicular to the index which will intersect the
w scales Any three of these variesbles are then independent and together they
determine a value for the fourth.

The equation is found as shown:

In the right triangles xz + ya = "2 + vz
(u+ w42 = 2
u? 4 vg = (t=-x)2

Therefore  w° + v2= (tt\Vu2 + v2)% 4 (u « w?@ .o 2

(We chooss the plus sign here for otherwise x>1t)

Therefore ufu+ w) =% u + v2
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